The use of the rat isolated vagus nerve for functional measurements of the effect of drugs in vitro.
In this article we describe how to dissect, set up and use the rat isolated vagus nerve in a 'grease gap' apparatus which provides a simple and practical method for measuring the effects of drugs on the membrane potential of axons in the nerve in vitro. Some discussion of the origins and development of the technique as well as the strengths and disadvantages of the preparation as a neuropharmacological tool are included. The vagus nerve conducts action potentials in at least three distinct types of axons that can be measured extracellularly as compound action potentials and distinguished on the basis of their conduction velocity and excitability. Activity in myelinated A fibres and unmyelinated C fibres can be measured separately easily. The axons express receptors for a wide range of putative neurotransmitter agents including 5-HT, GABA and ATP as well as other agents such as capsaicin, anandamide, bradykinin and prostanoids. Responses to all of these chemicals can be measured as a depolarization of the nerve fibres. The vagus nerve is an important target for a wide range of drugs and the isolated preparation provides a fairly simple preparation for studying their effects. The isolated vagus nerve is also a convenient system in which the effects of drugs that have been discovered using heterologous expression systems can be assayed on receptors and ion channels that are expressed in a native neural system.